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[57] ABSTRACT

An apparatus and method are disclosed for reducing the
force required to expel a catamenial tampon from a tampon
applicator. The tampon applicator is also disclosed. The
tampon applicator includes a first member which is capable
of housing an absorbent tampon. The first member has an
inside diameter, first and second spaced apart ends, and an
insertion tip formed adjacent to the first end. The insertion
tip at least partially closes the first end of the first member
and facilitates insertion of the tampon applicator into a
woman'’s vagina. The insertion tip is opened, expanded and
reclosed prior to positioning the tampon in the first member.
This action allows the insertion tip to be reopened with a
minimum amount of expulsion force. The apparatus
includes a first punch having an outside diameter which is
sized slightly less than the inside diameter of the first
member. This enables the first punch to slide within the first
member from the second end toward the first end. The first
punch has a forward end which is capable of opening the
insertion tip. The apparatus also includes a second punch
having a forward end with an outside diameter which is
sized larger than the inside diameter of the first member. The

- second punch is capable of entering the opened insertion tip

and expanding at least a portion of the inside diameter
thereof. The method discloses using the above mentioned

- apparatus as well as the step of reclosing the insertion tip

such that a reduced force is required to reopen the insertion
tip and expel the tampon. |

28 Claims, 3 Drawing Sheets
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1
APPARATUS AND METHOD OF REDUCING
THE FORCE TO EXPEL A TAMPON FROM A

TAMPON APPLICATOR AND THE
APPLICATOR ITSELF

FIELD OF THE INVENTION >

This invention relates to an apparatus and method of
reducing the force required to expel a catamenial tampon
from a tampon applicator. More specifically, this invention
relates to a tampon applicator having an insertion tip which 10
requires a minimum amount of force to expel a catamenial
tampon therefrom.

BACKGROUND OF THE INVENTION

Catamenial tampons and other types of absorptive media 15
are routinely inserted into body cavities, such as a woman’s
vagina, to absorb menstrual fluid, blood and other kinds of
body fluid. One convenient way to position such absorbent
tampons 1mto a body cavity is through the use of an appli-
cator. Comfortable and clean insertion of the absorbent 20
tampon are keys to repeated sale of such applicators.

Tampon applicators are available in a variety of shapes
and sizes. One piece and two piece applicators are known,
with the two piece telescopically assembled design being the
most prevalent. The one piece applicator consists of a
hollow tube which houses an absorbent tampon. The appli-
cator 1s designed to have the user insert the tube into her
vagina and then use one of her fingers to expel the tampon
into her vagina. In the two piece tampon applicator, the
tampon is housed in an outer tube and is expelled into a Y
womarn’s vagina by an inner member which is telescopically
mounted therein and acts as a plunger.

Some tampon applicators utilize a hollow tube having an
open insertion end through which the tampon is always
exposed while other applicators utilize a completely closed
or partially closed design. The partially or fully closed
insertion tips are preferred, for they facilitate insertion of the
outer tube into the woman’s vagina and also prevent pre-
mature contamination of the absorbent tampon. The inser-
tion tip can be formed from a thin film membrane or consist
of a plurality of flexible petals, folds or pleats. The petals and
pleats are formed on the forward end of the outer tube and
are designed to flex radially outward to allow the tampon to
be expelled. It will be appreciated that the diameter of the
applicator, the material from which it is formed, the basic
configuration of the applicator, the size and shape of the
tampon positioned in the applicator, as well as the ease of
opening the forward end of the applicator will all influence
the force required to expel the tampon therefrom. The
expulsion force should be kept reasonably low to permit
proper functioning of the applicator.

While many have tried to design and manufacture tampon
applicators which are more comfortable to use, there still
remains a need for a more comfortable tampon applicator. «s
One way to manufacture a more comfortable tampon appli-

cator is to reduce the force required to expel a tampon
through the insertion tip.

Now a tampon applicator has been invented having an
insertion tip which requires a minimum amount of force to 60
expel a tampon through it. The invention also relates to an
apparatus and method of reducing the force required to expel
a catamenial tampon through the insertion tip.

SUMMARY OF THE INVENTION
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Briefly, this invention relates to an apparatus and method

for reducing the force required to expel a catamenial tampon

2

from a tampon applicator. The invention also relates to the
tampon applicator itself. The tampon applicator includes a
first member which i1s capable of housing an absorbent
tampon. The first member has an inside diameter, first and
second spaced apart ends, and an insertion tip formed
adjacent to the first end. The insertion tip closes at least a
portion of the first end of the first member and facilitates
insertion of the tampon applicator into a woman’s vagina.
The insertion tip has at least some of the paper fibers
stretched and/or broken so as to allow it to be opened with
a minimum amount of expulsion force.

The apparatus includes a first punch having an outside
diameter which is sized slightly less than the inside diameter
of the first member. This enables the first punch to slide
within the first member from the second end toward the first
end. The first punch has a forward end which is capable of
opening the insertion tip. The apparatus also includes a
second punch having a forward end with an outside diameter
which 1§ sized larger than the inside diameter of the first
member. The second punch 1s capable of entering the opened
insertion tip and expanding at least a portion of the inside
diameter of the first member.

The method includes using the above-mentioned appara-
tus as well as the step of reclosing and forming the insertion
tip such that the tip can be later reopened at a reduced
expulsion force than that required to initially open it.

The general object of this invention is to provide an
apparatus and method of reducing the force required to expel
a catamemal tampon from a tampon applicator. A more
specific object of this invention is to provide a tampon
applicator having an insertion tip which requires.a minimum
amount of force to expel a catamenial tampon therethrough.

Another object of this invention is to provide an apparatus
which can be used to open and expand an insertion tip
formed on the forward end of a tampon applicator, such that

after the tip is reclosed, a reduced force is needed to reopen
it.

A turther object of this invention is to provide a paper
tampon applicator with an insertion tip which has at least
some of the paper fibers of the tip stretched and/or broken.

Still further, an object of this invention is to provide a
method of opening up an insertion tip and expanding at least
a portion of the inside diameter of the outer tube such that
a tampon can be expelled through the insertion tip with a
minimum amount of force.

Other objects and advantages of the present invention will
become more apparent to those skilled in the art in view of
the following description and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevational view of a tampon applicator
including first and second members telescopically

assembled and showing an insertion tip formed on the
forward end of the first member. |

FIG. 2 is a cross-sectional view of the tampon applicator

shown in FIG. 1 depicting the presence of a tampon housed
in the first member.

FIG. 3 1s an enlarged right end view of FIG. 1 showing the
insertion tip.

FIG. 4 1s a schematic view of a pleat taken along line 4—4
of FIG. 3 depicting the shape and thickness of a pleat.

FIG. 5 is a perspective view of the first member showing
the insertion tip in an open and expanded condition.
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FIG. 6 15 a perspective view of a first punch used to open
the insertion tip.

FIG. 7 is a perspective view of a second punch used to
expand at least a portion of the inside diameter of the first
member.

FIG. 8 is a flow diagram depicting the method of opening
the insertion tip, expanding the inside diameter of the first
member, reclosing the insertion tip and positioning a tampon
in the first member.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIGS. 1 and 2, a tampon applicator 10 is
shown which 1s designed to house a catamenial tampon 12
and provide a comfortable means of inserting the tampon 12
Into a woman’s vagina. A tampon is an absorbent member
primarily designed to be womn by a woman during her
menstrual period to absorb menses, blood and other body
fluid. The tampon 12 can be made from natural or synthetic
fibers including cellulose fibers such as cotton or rayon, or
artificial fibers such as polyester, polypropylene, nylon or
blends thereof. A blend of cotton and rayon fibers works
well.

The tampon 12 is normally compressed into the form of
a cylinder and can have a blunt, rounded or shaped forward
end 14. The tampon 12 commonly has a withdrawal string
16 fastened to an end thereof which serves as a means for
withdrawing the soiled tampon from the woman’s vagina.
The withdrawal string 16 can be looped through an aperture
18 formed transversely through the tampon 12 or be attached
in some other manner. The withdrawal string 16 can have a
knot 20 formed at it’s free end to assure that the withdrawal
string 16 will not separate from the tampon 12.

The tampon applicator 10 can be a single member or
include two or more members. For purposes of this discus-
sion, the tampon applicator 10 will be described as a two
piece telescopic assembly which includes a first member 22
and a second member 24. Both members 22 and 24 are
depicted as being hollow tubes with the inner tube 24 being
sized to telescopically slide within the outer tube 22. It
should be noted that the second member 24 does not have to
be a hollow tube but can be a solid stick. It also is not
necessary for the second member 24 to be sized to slide
within the first member 22, for example, the second member
24 can be a stick which can be directly attached to the
tampon 12.

In the two piece tubular design, it is preferred that both the
first and second members 22 and 24, respectively, be formed
from paper. The term “paper” is used herein to include paper,
paperboard, cardboard, thermoplastic film, a combination
thereof, or from some other materials having similar char-
acteristics to those identified above. The paper can be coated
with a wax or a water-insoluble polymer to render it water-
resistant. The first and second members 22 and 24, respec-
tively, should have sufficient strength and rigidity to prevent
collapse under normal vaginal pressures. Adequate strength
and rigidity can be obtained by forming the first and second
members 22 and 24, respectively, into elongated cylindrical
shapes by spirally winding, convolutely winding, longitu-
dinally seaming or by rolling and overlapping the material
upon itself.

The first member 22, commonly referred to as an outer
tube, should be constructed to have a relatively constant
inside diameter D, along a major portion of it’s overall
length. The length of the first member 22 is normally
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between about 2 inches to about 4 inches (about 50.8 mm to
about 101.6 mm), preferably, about 3 inches (about 76.2
mm). The inside diameter D, should be large enough to
house the absorbent tampon 12. Typically, catamenial tam-
pons have a diameter of between about 10 mm to about 20

mm. The first member 22 also has first and second spaced
apart ends 26 and 28, respectively. The first end 26 corre-

sponds to the forward end of the tampon applicator 10 and
the second end 28 represents the opposite end into which the
second member 24 is slidably positioned.

The first member 22 can be formed from one or more
distinct layers of material. In FIG. 2, the first member 22 is
depicted as being constructed of two distinct layers 30 and
32. The layers 30 and 32 can be made from the same or
different materials or be made from similar material having
different properties. For example, each layer 30 and 32 can
have a different thickness, board weight, density, etc. The
first and second members 22 and 24, respectively, can be
formed from one to eight separate and distinct layers,
preferably, between two to five layers, with two or three
layers being the most preferred.

The outside or exterior layer 30 can be formed from a thin
coated paperboard while one or more inner layers 32 can be
formed from a non-coated material having a higher board
weight. The exterior layer 30 can consist of a high gloss,
coated paper which is water-degradable or water-dispers-
ible. The coating could also have different finishes, such as
a satin finish or a semi-gloss finish. The coating on the first
member 22 can be selected from a wide variety of materials.
Some specific coatings include polyethylene, polypropy-
lene, polyvinylidene chloride and polychloride alcohol.

The layers 30 and 32 can be held together by an adhesive,
such as glue, or by heat, pressure, ultrasonics, etc. The
adhesive can be either water-soluble or water-insoluble. A
water-soluble adhesive 1s preferred for environmental rea-
sons 1n that the first and second members 22 and 24 can
break apart when immersed in water.

As stated above, the first member 22 is sized and config-
ured to house the absorbent tampon 12. The inside diameter
of the first member 22 is sized to accommodate typical size
tampons. Normally, the inside diameter of the first member
22 is less than about (.75 inches (about 19 mm) and
preferably less than about 0.625 inches (about 16 mm).
Although the exterior diameter of tampons do vary, most
tampons utilized by women have an external diameter of
less than about 0.75 inches (about 19 mm). However, if one
desires to use the applicator 10 to administer medication to

an animal, such as a farm animal, larger size tampons 12
could be used.

The first member 22 can be a straight, elongated cylin-
drical tube formed on a central longitudinal axis. It is also
possible to form the first member 22 into an arcuate shape.
The arcuate or curved shape can assist in providing comfort
when inserting the first member 22 into a woman’s vagina.
With a curved tampon applicator, it is possible to employ a
curved tampon which again may be more comfortable for
some women to use since the shape of the tampon may better
fit the curvature of a woman’s vagina.

Referring to FIGS. 3-5, an insertion tip 34 is integrally
formed on the first end 26 of the first member 22 and extends
outwardly therefrom. The insertion tip 34 is designed to
facilitate insertion of the first member 22 into a woman’s
vagina in a comfortable manner. The insertion tip 34 can be
rounded, semi-spherical or frusto-conical in shape. Other
nose or dome-like shapes can also be utilized. The rounded
configuration of the insertion tip 34 functions to prevent the
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forward end of the tampon 12 from exerting an abrasive

action upon the wall of the vagina as would be the case if it
was uncovered.

The insertion tip 34 can be constructed of the same
material which was used to form the first member 22 or it
can be constructed out of a different material. The insertion
tip 34 can also be thinner and/or have a lower board weight
than the first member 22. The insertion tip 34 should be thin,
soft and flexible and can contain a coating or be impregnated

with a solution which inhibits substantial absorption of 10

vaginal fluids. The coating can be an oil, a wax or formed
from some other acceptable organic compound.

The 1nsertion tip 34 includes a plurality of flexible pleats
36 arranged in a radial fashion. The pleats 36 can at least
partially or fully enclose the forward end of the tampon 12.
Each pleat 36 has a length of between about 0.25 inches to
about 1 inch (about 6.35 mm to about 25.4 mm), preferably
about 0.5 inches (about 12.7 mm). Each pleat 36 has an apex
which terminates at or adjacent to the center forward end of
the insertion tip 34. Any number of pleats 36 can be used,

with from three to ten pleats 36 being sufficient. Six pleats
36 are depicted in FIG. 3.

Optionally formed at the apex of the insertion tip 34 can
be an aperture 38. The aperture 38 is aligned along the
central longitudinal axis. The aperture 38 serves to provide
a visual means of inspecting the tampon applicator 10 to
make sure a tampon 12 is positioned in the first member 22.
The aperture 38 can be of any size but preferably is sized to
be about 10 percent to about 30 percent of the outer diameter

of the first member 22, preferably about 20 percent of the

outer diameter of the first member 22. When an aperture 38
1S not present, the pleats 36 will completely enclose the
forward end of the tampon 12.

Referring to FIG. 4, each pleat 36 is obtained by folding
the material upon itself so that when the pleat 36 is opened
or unfolded it will occupy a much larger surface area. The

thickness of the material forming the insertion tip 34 can be
less than the thickness of the first member 22. The insertion
tip 34 has a thickness of between about 0.03 mm to about 0.5
~mm. In the folded condition, each pleat 36 has a thickness,
- indicated by the letter “t” which should be less than about
1.0 mm, preferably between about 0.75 mm to about 0.85
mm. Each pleat 36 is capable of expanding radially outward
as the tampon 12 is expelled from the first member 22 by
movement of the second member 24 therein. The pleats 36
will start to open as the tampon 12 is pushed forward by the
second member 24 and a force is exerted on their inside
surface. The pleats 36 are capable of opening to a diameter
which is equal to or larger than the diameter of the first
member 22. This expanded size allows the tampon 12 to be

expelled from the first member 22 with a minimum amount
of force.

Referring to FIG. §, the insertion tip 34 is shown in an
open condition having been initially pleated and formed into
a rounded nose shaped end as depicted in FIG. 2. The
insertion tip 34 is then expanded to an inside diameter D,
which 1s slightly larger than the inside diameter D, of the
first member 22. This difference in diameter can range from
between about 0.001 of an inch to about 0.025 of an inch
(about 0.025 mm to about 0.63 mm), preferably from about
0.005 of an inch to about 0.015 of an inch (about 0.127 mm
to about 0.381 mm) when the first member 22 has an outside
diameter of less than about 0.75 inches (about 19 mm). The
apparatus and method of forming the diameter D, will be
explained below. The transition of the larger diameter D, to
the smaller diameter D, should be gradual and smooth. The
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transitional area, denoted as 40 in FIG. 5, may not show up
on the exterior surface of the first member 22. The thickness
of the layers 30 and 32 as well as the difference between the
diameters D, and D, will determine if any enlargement at
location 40 will be present. The larger diameter D, occurs by
the stretching and/or breaking of the fibers forming the paper
layers 30 and 32. After the insertion tip 34 has been enlarged
it is again pleated and reformed back into it’s original
configuration. In the reclosed shape, the outside diameter of
the insertion tip 34 will be identical to the outside diameter
of the first member 22. Likewise, the inside diameter D, of

the insertion tip 34 will be equal to the inside diameter D,
of the first member 22.

It 1s contemplated that the first member 22 will be formed
into a hollow, cylindrical tube having a relatively constant
inside diameter D,. The first end 26 of the tube 22 will then
be crimped, pleated and formed into the generally semi-
spherical shape insertion tip 34 using pleating and forming
tools known to those skilled in the art. After the insertion tip
34 is formed, it is initially opened and expanded using
special tools. The insertion tip 34 is then reformed using
pleating and forming tools such that it is capable of being
reopened at a later time at a lower expulsion force than that
required to initially open it. The insertion tip 34 is reopened
after a tampon has been positioned in the first member 22.

It has been found that by initially opening the insertion tip
34, expanding it’s inside diameter to D,, and then reclosing
and reforming the insertion tip 34 to it’s original size, that
the force required to expel the tampon 12 from the first
member 22 is substantially reduced. This reduction in force
can be at least 25 percent lower than the force required to
initially open the insertion tip 34. Preferably, this force is at
least 40 percent lower, and most preferably, is at least 50
percent lower than the force required to initially open the
insertion tip 34. This significant reduction in force is accom-
plished by expanding the inside diameter of the insertion tip
34 such that the fibers forming the layers 30 and 32 are

stretched, fractured, reoriented and/or broke and thereby
require less force to reopen. -

Referring to FIGS. 6 and 7, the apparatus for opening and
enlarging the diameter of the insertion tip 34 is shown. The
apparatus includes a first punch 42 and a second punch 44.
The first or opening punch is an elongated, cylindrical
member having an outside diameter D, which is less than
that of the inside diameter D, of the first member 22. This
difference in size permits the first punch 42 to slide within
the 1nside diameter D, of the first member 22. The outside
diameter D5 of the first punch 42 can be as little as about
0.001 of an inch (about 0.025 mm) less than the inside
diameter D, of the first member 22. Preferably, the outside
diameter D5 of the first punch 42 is about 0.001 to about
0.015 of an inch (about 0.025 to about 0.381 mm) less than
the inside diameter D, of the first member 22. Most pref-
erably, the outside diameter D, of the first punch 42 is at
least about 0.005 of an inch (about 0.127 mm) less than the
inside diameter D, of the first member 22. -

The first punch 42 has a first section 46 and a second
section 48. The two sections 46 and 48 can be machined
from a single elongated shaft or rod. The first section 46 has
a constant outside diameter D, while the second section 48
has a larger outside diameter. The two sections 46 and 48
meet to form a shoulder 50. Formed on the distal end of the
first section 46 1s a forward end 52 which is capable of
opening the insertion tip 34 from the inside. The forward end
52 includes a tapered section 54 having a rounded nose 56.
However, other semi-spherical, frusto-conical, rounded or
pointed configurations can be utilized, if desired. The overall
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configuration of the forward end 52 should approximately
match the inside shape of the insertion tip 34 and be
generally of about the same diameter for best results.

- The length “1” of the first section 46, which has the
diameter D, should be longer then the overall length of the
first member 22. The reason for this is that the first punch 42
is designed to be inserted into the second end 28 of the first
member 22 and slid completely therethrough so that it can
contact and fully open the insertion tip 34. Preferably, the
first section 46 will be long enough to extend past the
insertion tip 34. In operation, it is envisioned that the second
section 48 of the first punch 42 will be tightly secured to a
reciprocal chuck and the first section 46 will be brought into
axial alignment with the second end 28 of the first member
22. The first punch 42 will slide through the first member 22
and contact and open the insertion tip 34. As this occurs, the
second end 28 of the first member 22 will contact the
shoulder S0 of the first punch 42 and be prevented the first

member 22 from moving any further along the length of the
first punch 42,

It should be noted to those skilled in the art, that alter-
natively, the first punch 42 can be held stationary and the
first member 22 can be axially moved relative to the first
punch. Once the insertion tip 34 is opened, the first member
22 1s removed from the first punch 42. This can be accomi-
plished by withdrawing the first punch 42 from the first
member 22, withdrawing the first member 22 from the first

punch 42, or by simultaneously withdrawing both members
22 and 42 from one another.

The second or expanding punch 44 is an elongated,
cylindrical member which has a forward end 58. The for-
ward end 38 is shown in the shape of a teardrop, although
other shapes may work as well. The teardrop shape includes
a circular rim 60 which tapers down to form a frusto-conical
surface 62 which terminates into a rounded point 64.
Located rearward of the circular rim 60 is a neck portion 66
which is relatively small in diameter. The forward end 58 has
an outside diameter D, which is larger than the inside
diameter D, of the first member 22. The outside diameter D,
of the forward end 58 should be at least about 0.002 of an
inch (about 0.050 mm) larger than the inside diameter D, of
the first member 22. Preferably, the outside diameter D, of
the forward end 58 will be at least about 0.015 of an inch
(about 0.381 mm) larger than the inside diameter D, of the
first member 22.

The second punch 44 is designed to have the forward end
58 inserted into the first end 26 of the first member 22 after
the insertion tip 34 has been initially opened by the first
punch 42. The forward end 58 will expand at least a portion
of the inside diameter D, of the first member 22 to the larger
inside diameter D,. This expansion causes the fibers to
stretch, fracture, reorient and/or break thereby weakens the
material forming the insertion tip 34. The forward end 58 of
the second punch 44 is inserted into the first member 22 a
sufficient distance so that the insertion tip 34 will acquire a
larger inside diameter D,. Typically, this is a distance of at
least about 0.5 inches (about 12.7 mm). Preferably, the
forward end 358 of the second punch 44 is inserted into the
first end 26 of the first member 22 a depth which is equal to
or extends beyond the length of the pleats 36.

The second punch 44 also has a second section 68 which
can be secured in a chuck mounted to an arbor press. The
second punch 44 can then be reciprocated relative to a
stationary first member 22. It is also possible to hold the
second punch 44 stationary and move the first member 22

relative to it as was explained above with reference to the
first punch 42.
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8
METHOD

The method of reducing the force required to expel a
tampon 12 from a tampon applicator 10 will be explained
with reference to the flow diagram depicted in FIG. 8.
Starting with the first member or outer tube 22 having an
insertion tip 34 formed adjacent to the first end 26, the

method is as follows. The first punch 42 is inserted into the
second end 28 of the outer tube 22 and is slid through it until
it contacts the insertion tip 34. The first punch 42 is then

pushed through the pleats 36 and radially expands the
insertion tip 34 to a diameter which is at least 90% of the
inside diameter D, of the outer tube 22. The first punch 42
1s then withdrawn from the outer tube 22 and the second
punch 44 is inserted into the opened insertion tip 34 from the
first end 26. The forward end 58 of the second punch 44,
with it’s larger diameter D ,, causes the inside diameter of the
insertion tip 34 to expand to a diameter D, which will be
larger than the initial inside diameter D,. The diameter D,
will be approximately equal to the diameter D,. The forward
end 58 of the second punch 44 is inserted into the first end
26 of the outer tube 22 a distance which, preferably, should
be equal to or extend beyond the length of each pleat 36.
This causes a portion of the inside diameter D, of the outer
tube 22 to expanded to D,. The second punch 44 is then
withdrawn and the insertion tip 34 is reclosed. In the
reclosed configuration, the insertion tip 34 will have pleats
36 and be reformed into it’s rounded shape.

An absorbent tampon 12 is then inserted into the second
end 26 of the outer tube 22 and the inner tube 24 is
telescopically assembled with the outer tube 22. This assem-
bly has the withdrawal string 16 passing through the inner
tube 24 and extending out of the free end thereof. The
assembly 1s pictured in FIG. 1. This assembly is ready for
use by the consumer. During use, the consumer will position
the outer tube 22 in her vagina and push on the free end of
the inner tube 24. Such action causes the tampon 12 to move
forward and contact the insertion tip 34. As the tampon 12
1s moved further forward, the pleats 36 forming the insertion
tip 34 will radially open with a minimum amount of force.
The insertion tip 34 will be open to a sufficient size to allow
the tampon 12 to be freely expelled into the vaginal cavity.
The force required to expel the tampon 12 will be less than
that required to initially open the insertion tip 34 by the first
punch 42. With the tampon 12 inserted in the vaginal cavity,
the tampon applicator 10 is withdrawn and properly dis-
carded.

While the invention has been described in conjunction
with a specific embodiment, it is to be understood that many
alternatives, modifications and variations will be apparent to
those skilled in the art in light of the aforegoing description.
Accordingly, this invention is intended to embrace all such
alternatives, modifications and variations which fall within
the spirit and scope of the appended claims.

We claim:

1. An apparatus for reducing the force required to expel a
catamental tarmpon from a tampon applicator, said applicator
including a first member which is capable of housing a
tampon, said first member having an inside diameter, first
and second spaced apart ends, and an insertion tip formed
adjacent to said first end, said apparatus comprising:

a) a first punch having an outside diameter which is sized
to slide within said first member and having a forward
end which 1s capable of opening said insertion tip; and

b) a second punch having a forward end with an outside
diameter which 1s sized larger than said inside diameter
of said first member, said second punch capable of
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entering said opened insertion tip and expanding at
least a portion of said inside diameter of said first
member. | -

2. The apparatus of claim 1 wherein said tampon appli-
cator 1S papet.

3. The apparatus of claim 2 wherein said first punch is an
elongated, cylindrical member having a diameter at least
0.001 of an inch less than said inside diameter of said first
member.

4. The apparatus of claim 2 wherein said first punch has
a diameter at least 0.005 of an inch less than said inside
diameter of said first member.

5. The apparatus of claim 2 wherein said forward end of

said first punch comprises a tapered section having a
rounded nose.

6. The apparatus of claim 1 wherein said first member has
a predetermined length and said first punch has a length
which 1s longer than said first member.

7. The apparatus of claim 1 wherein said forward end of
said second punch has a teardrop shape.

8. The apparatus of claim 1 wherein said forward end of
said second punch has an outside diameter which is at least

0.002 of an inch larger than said inside diameter of said first
member.

9. The apparatus of claim 8 wherein said forward end of
said second punch has an outside diameter which is at least

0.015 of an inch larger than said inside diameter of said first
member.

10. An apparatus for reducing the force required to expel
a catamenial tampon from a paper tampon applicator, said
tampon applicator including a first member which is capable
of housing a tampon, said first member having an inside
diameter, first and second spaced apart ends, and an insertion

tip formed adjacent to and at least partially closing said first
end, said apparatus comprising;

a) a first elongated punch having an outside diameter
which is sized slightly less than said inside diameter of
said first member to enable said first punch to slide
within said first member from said second end toward
said first end, and having a forward end which is
capable of opening said insertion tip; and

b) a second punch having a teardrop shaped forward end
with an outside diameter which is sized larger than said
inside diameter of said first member, said second punch
capable of entering said opened insertion tip and
expanding at least a portion of said inside diameter of
said first member.

11. The apparatus of claim 10 wherein said first punch has

a diameter at least 0.005 of an inch less than said inside
diameter of said first member.

12. The apparatus of claim 10 wherein said forward end
of said first punch comprises a tapered section having a
rounded nose. |

13. The apparatus of claim 10 wherein said forward end
of said second punch has an outside diameter which is at
least 0.002 of an inch larger than said inside diameter of said
first member.

14. A method of reducing the force required to expel a
catamemal tampon from a tampon applicator, said applicator
including a first member which i1s capable of housing a
tampon, said first member having an inside diameter, first
and second spaced apart ends, and an insertion tip formed

adjacent to said first end, said method comprising the steps
of: |

a) inserting a first punch into said second end of said first
member:

b) sliding said first punch through said first member and
opening said insertion tip; and
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c) inserting a second punch into said opened insertion tip,
said second punch having a forward end with an
outside diameter which is sized larger than said inside
diameter of said first member whereby at least a portion

of sald inside diameter of said first member is
expanded.

15. The method of claim 14 wherein said first punch opens
said insertion tip to at least 90% of said inside diameter of
said first member.

16. The method of claim 14 wherein said insertion tip is
reclosed after said first end has been expanded.

17. The method of claim 14 wherein a tampon is posi-
tioned 1n said first member and said tampon can be expelled
through said insertion tip at an expulsion force which is less
than that required to initially open said insertion tip with said
first punch.

18. The method of claim 14 wherein said second punch is
inserted at least 0.5 inches into said first member.

19. The method of claim 14 wherein said second punch is
inserted into said first member beyond the length of said
insertion tip.

20. A method of reducing the force required to expel a
catamenial tampon from a tampon applicator, said applicator
including a first member which is capable of housing a
tampon, said first member having an inside diameter, first
and second spaced apart ends, and an insertion tip formed
adjacent to and at least partially closing said first end, said
method comprising the steps of:

a) inserting a first punch into said second end of said first
member;

b) sliding said first punch through said first member and
expanding said insertion tip;

c) inserting a second punch into said opened insertion tip,
saild second punch having a forward end with an
outside diameter which is sized larger than said inside
diameter of said first member whereby at least a portion

of said inside diameter of said first member is
expanded;

d) reclosing said insertion tip; and

e) positioning a tampon in said first member, said tampon

capable of being expelled through said insertion tip at
an expulsion force which 1s less than that required to
mitially open said insertion tip. |

21. The method of claim 20 wherein said second punch is
inserted at least 0.5 inches into said first member.

22. The method of claim 20 wherein said second punch is
inserted into said first member beyond the length of said
insertion tip.

23. A tampon applicator comprising;

a) a first member capable of housing an absorbent tampon,

said first member having an inside diameter, and first
and second spaced apart ends; and

b) an 1nsertion tip formed adjacent to and at least partially
closing said first end, said insertion tip having been
opened, expanded and reclosed prior to positioning said
absorbent tampon 1nto said first member.

24. The tampon applicator of claim 23 wherein said first
member is paper.

235. The tampon applicator of claim 23 wherein said
insertion tip 1s pleated and formed into a rounded shape.
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26. A tampon applicator comprising; said insertion tip can be reopened at an expulsion force
a) a first member capable of housing an absorbent tampon, which is less than that required to initially open said tip.
said first member having an inside diameter, and first 27. The tampon applicator of claim 26 wherein said first
and second spaced apart ends; and . mmember is paper.
b) a pleated insertion tip formed adjacent to and at least 28. The tampon applicator of claim 26 wherein said
partially closing said first end, said insertion tip having insertion tip is pleated and formed into a rounded shape.

been opened, expanded and reclosed prior to position- _
ing said absorbent tampon into said first member, and * ok ok k%
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